Hagerup, L. (Glostrup Hospital, 2600 Glostrup, Copenhagen, Denmark), P. F. Hansen and F. Skov. Serum-cholesterol, serum-triglyceride and ABO blood groups in a population of 50-year-old Danish men and women. Am J Epidemiol 95: 99-103, 1971.-During a prevalence study of 50-year-old Danish men and women, one of the aspects examined was the relationship between ABO blood groups and serum-cholesterol and serum-triglyceride levels. Significant relationships were found between high cholesterol and triglyceride levels and group A blood in men, whereas those with group B blood presented lower levels. Similar relationships were found in women, particularly in those who had passed menopause. Furthermore, the relationship between rhesus-group and cholesterol levels in women was found to be highly significant. blood groups; cholesterol; lipids, serum; triglycerides INTBODUCTION Elevated serum-cholesterol and serumtriglyceride levels are considered as risk factors in the development of arteriosclerotic cardiovascular diseases.
tionship between blood groups, serum-cholesterol and serum-triglyceride levels in a population of 50-year-old men and women who participated in a prospective study on the development of ischemic heart diseases. This paper presents the data obtained at the prevalence study concerning the distribution into blood groups and serum lipids.
METHODS
The Glostrup study of 50-year-old persons is a prevalence examination, comprising a total population of an area surrounding the Glostrup County Hospital. The population included 494 men and 444 women. Eighty-eight per cent of the men and 83 per cent of the women underwent thorough medical examinations (8) . Fasting blood samples were drawn for the determination of serum-cholesterol by the method of D. Grafnetter, J. Fodor, V. Teply, K. Zacek, and of serum-triglycerides by the method of A. M. Laurell. The blood groups were determined at Bigshospitalet, where ABO and rhesus grouping was carried out, employing test sera of various origins. Reversal grouping was made on all blood samples. All Rh-D negative samples were examined by means of dextran-fortified anti-CD and anti-E serum from the State Serum Institute, Copenhagen, and all C or E positive samples were examined, furthermore, for the factor D u , with two specifically selected anti-D sera, applying the anti-human-globulin technique. In the present series the groups CD°e and cD u E are classified as Rh-positives (9) .
RESULTS
The distribution of serum-cholesterol and serum-triglyceride appears in figures 1 and 2. It can be seen that the cholesterol level is higher for women (p < 0.01), while triglyceride is higher for men (p < 0.01). For technical reasons, blood grouping was not performed in a limited number of patients but the exclusion took place at random. The relationship between the individual blood groups and serum-cholesterol and serum-triglycerides was examined and tested employing the Wilcoxon-Mann Whitney test. The t-test was found unsuitable, because the distributions were not similar to a normal distribution. The results are presented in tables 1 and 2. From previous studies (6, 7) it was found that the serum-cholesterol levels were highest in persons of group A and lowest in group B, whereas groups AB and O were in an intermediary position. The test was, therefore, made on the basis of the null hypothesis that no difference ex- isted (x = y), whereas the alternative hypothesis was x > y.
It can be seen from table 1 that men of group A have higher cholesterol levels than men of groups B and O-group AB not being significantly different from A, B or O. For women, a similar difference was not observed between A and 0, whereas women of group B, like men of group B, had significantly lower serum-cholesterol levels than groups A and 0. Rh-negative women showed significantly higher serum-cholesterol levels than those found in the Rh-positives. From a series of x 2 tests on the combined Rhfactors CDe, cDE, cde, etc., it was found that a high cholesterol level was associated with lack of Rh D. The same trend was observed in men, but to no significant degree. On the other hand, neither sex presented any differences between the cholesterol levels in Le(a+) individuals and Le(a-).
Furthermore, AVilcoxon-Mann Whitney tests have been made in a great many combinations of ABO, Rh and Lewis blood groups, revealing the same trend as that found in the ABO groups. In a few of these combinations, a significance similar to that previously mentioned was observed, whereas the nonsignificant combinations showed identical tendencies (in the cases where the groups were comprehensive enough). Table 2 shows that men of group A present significantly higher fasting triglycende levels than those of group 0, whereas the differences observed in the remaining groups were not significant. As was found for cholesterol, women of group B presented significantly lower levels. No difference was observed as regards the distribution of triglyceride levels in Rh negatives and Rh positives.
Group Le(a+) men presented significantly higher triglyceride levels than those of group Le(a-), whereas similar differences were not observed in women. •p < 0.01.
In women the menopause is thought to exert an influence on the cholesterol distribution (10). However, this material showed identical distribution, irrespective of the menopause or the period elapsed since its onset. Nevertheless, there is a difference when the blood groups are taken into account. It will be seen from table 3 that women with group A blood are exceptional. Women of group A present higher cholesterol levels after the menopause, whereas a similar difference is not observed in women of group O. The serum-triglyceride levels also showed association with blood groups, depending on the menopause; women seemed to have higher triglyceride levels before than after the menopause (table 4), but this trend was significant for the AB group only. DISCUSSION We have studied a nonselected population, except that all were of the same age. The blood group distribution is not significantly different from that found in other blood group studies in Danish population samples (9) .
The present paper seems to indicate that a correlation exists between blood groups and serum-cholesterol and serum-triglycerides.
Several concurrent reports are available describing similar findings (6, 7, 11, 12) concerning the relationship between blood groups and serum-cholesterol. The observation in the present material of a relationship between rhesus groups and serum-cholesterol has not previously been described.
To elucidate this relationship, further studies are required.
Our results seem to indicate that individuals (men as well as women) who have an A antigen are more susceptible to hyperlipemia than those with a B antigen. The combination AB takes up an intermediary position as does lack of A and B antigens (group 0).
It could be claimed that the correlation between lipids and blood group was mediated through concomitant presence of obesity. It is known (13) that obesity influences the amount of both lipids (triglyceride in particular) in the blood in a different way in the two sexes. In the present material, however, no differences were demonstrated as regards the degree of obesity (triceps and subscapular skinfolds) in the various blood groups.
The present population was not examined with respect to secretor status, and the application of Lewis types as an indicator of the secretor status gives rise to some uncertainty. Consequently, we can not supply any evidence to support the theory of differences in the cholesterol levels according to secretor status (mediated through an intestinal fraction of alkaline phosphatase) (6) .
